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(54) PIEZOELECTRIC ELEMENT, INK-JET TYPE RECORDING HEAD. AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a highly reliable 
piezoelectric element which is not deteriorated in piezoelectric 
characteristic, by forming a front face of a piezoelectric layer 
which is accurately smoothed to have a surface roughness of a 
specific value to the piezoelectric element holding the 
piezoelectric layer by electrode films. 

SOLUTION: An insulating layer 31 and a lower electrode film 32 
are layered as a diaphragm 3 on a substrate, and a piezoelectric 
layer 41 and an upper electrode film 42 are layered as a 
piezoelectric element 4 in a recording head. A surface of the 
piezoelectric layer 41 is smoothed accurately by grinding to a 
smooth face 44 of an arithmetic average roughness of 25 nm or 
smaller. The piezoelectric layer 41 is formed of a material 
changing a volume greatly when a voltage is impressed thereto, 
specifically titanate zirconate. Moreover, the upper electrode film 
42 is a conductive electrode film formed of good conductive and 

chemically and physically stable material, preferably gold (Au) or platinum (Pt). A thickness of the upper 
electrode film 42 is set to keep uniformity as the electrode film, for example, approximately 0.1 U m. 
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.♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 



CLAIMS 

[Claim(s)] 

[Claim 1] The piezo electric crystal component which is a piezo electric crystal component constituted by 
****(ing) the piezo electric crystal layer from which the volume changes by impressing an electrical potential 
difference by the electrode layer, and is characterized by equipping said piezo electric crystal layer with the 
smooth side where surface roughness was graduated by the precision of 25nm or less by arithmetic mean 
granularity on the front face. 

[Claim 2] It is the ink jet type recording head in which the diaphragm of the pressure room substrate with 
which it fills up with ink which equipped the whole surface with one or more piezo electric crystal 
components was formed at least Said piezo electric crystal component It is the ink jet type recording head 
which carries out the laminating of the electrode layer to the piezo electric crystal layer which produces a 
volume change, is constituted, and is characterized by equipping said piezo electric crystal layer with the 
smooth side where surface roughness was graduated by the precision of 25nm or less by arithmetic mean 
granularity on the front face by impressing an electrical potential difference. 

[Claim 3] The process which is the manufacture approach of the piezo electric crystal component 
constituted by ****(ing) the piezo electric crystal layer from which the volume changes by impressing an 
electrical potential difference by the electrode layer, and forms said piezo electric crystal layer. The 
manufacture approach of the piezo electric crystal component characterized by having the process which 
the surface roughness grinds the front face of said piezo electric crystal layer in precision of 25nm or less 
by arithmetic mean granularity, and forms a smooth side, and the process which forms said electrode layer in 
said smooth side of said piezo electric crystal layer. 

[Claim 4] The manufacture approach of the piezo electric crystal component according to claim 3 which 
grinds said piezo electric crystal layer front face by chemical machinery polish, and forms said smooth side 
at the process which forms said smooth side. 

[Claim 5] The manufacture approach of the piezo electric crystal component according to claim 3 which the 
surface roughness grinds said piezo electric crystal layer front face to 25nm or less by arithmetic mean 
granularity, and forms said smooth side at the process which grinds said piezo electric crystal layer. 
[Claim 6] Are the manufacture approach of an Inkjet type recording head that the diaphragm of the pressure 
room substrate with which it fills up with ink which equipped the whole surface with one or more piezo 
electric crystal components was formed at least, and a lower electrode layer is minded on said diaphragm. 
The manufacture approach of the Inkjet type recording head characterized by having the process which 
forms the piezo electric crystal layer from which the volume changes by impressing an electrical potential 
difference, the process which grinds the front face of said piezo electric crystal layer, and forms a smooth 
side, and the process which forms an up electrode layer in said smooth side of said piezo electric crystal 
layer. 

[Claim 7] The manufacture approach of the Inkjet type recording head according to claim 6 which grinds said 
piezo electric crystal layer front face by chemical machinery polish, and forms said smooth side at the 
process which grinds said piezo electric crystal layer. 

[Claim 8] The manufacture approach of the ink jet type recording head according to claim 6 which the 
surface roughness grinds said piezo electric crystal layer front face to 25nm or less by arithmetic mean 
granularity, and forms said smooth side at the process which grinds said piezo electric crystal layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] If this invention impresses an electrical potential difference, it will relate to the 
ink jet type recording head of the method on demand using the piezo electric crystal component and it 
which produce a volume change, and will offer a reliable piezo electric crystal component and its 
manufacturing technology especially. 
[0002] 

[Description of the Prior Art] The Inkjet type recording head of a method on demand equipped one field 
of a pressure room substrate with the diaphragm, and equips the field of another side with the nozzle 
plate which has a nozzle. The piezo electric crystal component is prepared on the diaphragm of the 
opposite side of the pressure room formed in the pressure room substrate. If an electrical potential 
difference is impressed to the electrode layer which **** a piezo electric crystal component, in order 
for a volume change to arise in a piezo electric crystal layer and to heighten the pressure of a pressure 
room momentarily, the ink droplet of the pressure interior of a room is breathed out by the record 
medium from a nozzle. 

[0003] On the diaphragm formed in the whole surface of a pressure room substrate, the piezo electric 
crystal component for the conventional ink jet type recording head was applied until it became fixed 
thickness about the piezo electric crystal layer using the spin coat method etc. through the lower 
electrode layer, and it formed the up electrode for the piezo electric crystal layer after desiccation / 
cleaning. 

[0004] However, since formation of the conventional piezo electric crystal layer only applied the piezo 
electric crystal ingredient by a spin coat method etc., the front face of a piezo electric crystal had fixed 
surface roughness. When the piezo electric crystal front face was coarse, there was un-arranging [ that 
pressure-proofing of a piezo electric crystal component fell ] among the up electrodes formed in the 
front face of a coarse piezo electric crystal layer according to the reason electric field concentrate 
between the head section electrode of the creyice field of a piezo ejectric crystal layer, and a lower 
electrode. 

[0005] Moreover, in case a piezo electric crystal ingredient crystalizes by the desiccation and cleaning 
under the high temperature service after spreading of a piezo electric crystal ingredient, a specific thing 
(for example, a zirconium and titanium) segregates superfluously on the front face of a piezo electric 
crystal layer among the presentations which constitute a piezo electric crystal ingredient. This 
segregation matter's having un-arranged [ that a piezo-electric property may deteriorate ], since it was 
a low dielectric layer and the substantial electrical potential difference impressed to a piezo electric 
crystal layer fell. Since the piezo-electric property of a piezo electric crystal component established for 
every pressure room may have varied when a piezo-electric property deteriorates, the problem that an 
ink droplet was not breathed out by homogeneity had arisen from two or more nozzles. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, this invention aims at offering and having the structure 
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" .of a piezo electric crystal component where it has fixed pressure-proofing and a piezo-electric property 
cannot deteriorate easily, in view of the above-mentioned problem, and raising the dependability over an 
Inkjet type recording head or a piezo electric crystal component. 
. [0007] That is, by removing the specific presentation segregated on surface rough ** produced on the 
front face of a piezo electric crystal layer, or a front face, a piezo-electric property does not deteriorate 
but the 1st technical problem of this invention is to offer a reliable piezo electric crystal component. 
[0008] Moreover, by using the piezo electric crystal component from which the specific presentation 
segregated on surface rough ** or a front face was removed, the 2nd technical problem of this invention 
is reliable, and is that each nozzle offers the Inkjet type recording head by which an ink droplet is 
breathed out by homogeneity. 

[0009] The 3rd technical problem of this invention is offering the manufacture approach of the ink jet 
type recording head equipped with the piezo electric crystal component which can solve the above- 
mentioned technical problem, and its piezo electric crystal component. 
[0010] 

[Meians for Solving the Problem] Invention according to claim 1 is the piezo electric crystal component 
constituted by ****(ing) the piezo electric crystal layer from which the volume changes by impressing 
an electrical potential difference by the electrode layer, and said piezo electric crystal layer is a piezo 
electric crystal component characterized by having the smooth side where surface roughness was 
graduated by the precision of 25nm or less by arithmetic mean granularity on the front face. 
[0011] The pressure room substrate with which it fills up with ink at least invention according to claim 2 
on the whole surface It is the ink jet type recording head in which the diaphragm equipped with one or 
more piezo electric crystal components was formed. Said piezo electric crystal component By 
impressing an electrical potential difference, the laminating of the electrode layer is carried out to the 
piezo electric crystal layer which produces a volume change, it is constituted, and said piezo electric 
crystal layer is an Inkjet type recording head characterized by having the smooth side where surface 
roughness was graduated by the precision of 25nm or less by arithmetic mean granularity on the front 
face. 

[0012] The process which invention according to claim 3 is the manufacture approach of the piezo 
electric crystal component constituted by ****(ing) the piezo electric crystal layer from which the 
volume changes by impressing an electrical potential difference by the electrode layer, and forms said 
piezo electric crystal layer, It is the manufacture approach of the piezo electric crystal component 
characterized by having the process which the surface roughness grinds the front face of said piezo 
electric crystal layer in precision of 25nm or less by arithmetic mean granularity, and forms a smooth 
side, and the process which forms said electrode layer in the smooth side of said piezo electric crystal 
layer. 

[0013] Invention according to claim 4 is the manufacture approach of the piezo electric crystal 
component according to claim 3 which grinds said piezo electric crystal layer front face by chemical 
machinery polish, and forms a smooth side in the process which grinds said piezo electric crystal layer. 
[0014] Invention according to claim 5 is the manufacture approach of the piezo electric crystal 
component according to claim 3 which the surface roughness grinds said piezo electric crystal layer 
front face to 25nm or less by arithmetic mean granularity, and forms a smooth side at the process which 
grinds said piezo electric crystal layer. 

[0015] Invention according to claim 6 is the manufacture approach of an ink jet type recording head that 
the diaphragm of the pressure room substrate with which it fills up with ink which equipped the whole 
surface with one or more piezo electric crystal components was formed at least, and minds a lower 
electrode layer on said diaphragm. It is the manufacture approach of the ink jet type recording head 
characterized by having the process which forms the piezo electric crystal layer from which the volume 
changes, the process which grinds the front face of said piezo electric crystal layer, and forms a smooth 
side, and the process which forms an up electrode layer in the smooth side of said piezo electric crystal 
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Jayer by impressing an electrical potential difference. 

[0016] Invention according to claim 7 is the manufacture approach of the Inkjet type recording head 
according to claim 6 which grinds said piezo electric crystal layer front face by chemical machinery 
polish, and forms a smooth side in the process which grinds said piezo electric crystal layer. 
[0017] Invention according to claim 8 is the manufacture approach of the ink jet type recording head 
according to claim 6 which the surface roughness grinds said piezo electric crystal layer front face to 
25nm or less by arithmetic mean granularity, and forms a smooth side in the process which grinds said 
piezo electric crystal layer. 
[0018] 

[Embodiment of the Invention] Next, the gestalt of the best operation of this invention is explained with 
reference to a drawing. 

[0019] As shown in <operation gestalt 1> (explanation of configuration) drawing 1 , and drawing 2 , the 
Inkjet type recording head 101 of this invention is equipped with a nozzle plate 1, the pressure room 
substrate 2, a diaphragm 3, and a case 5, and is constituted. 

[0020] In case it is stuck on the pressure room substrate 2, the nozzle plate 1 is constituted so that a 
nozzle 1 1 may be arranged in the location corresponding to each of the cavity (pressure room) 21 
prepared in the pressure room substrate 2. [ two or more ] 

[0021] The pressure room substrate 2 is equipped with the cavity 21, the side attachment wall 22, the 
reservoir 23, and the feed hopper 24. A cavity 21 is formed by etching substrates, such as silicon, and a 
side attachment wall 22 is constituted so that it may divide between cavities 21, and the reservoir 23 is 
constituted as common passage which can supply ink to each cavity 21 at the time of ink restoration. 
The feed hopper 24 is constituted by each cavity 21 possible [ installation of ink ]. 
[0022] A case 5 is cast with resin or a metal, and is constituted possible [ receipt of the pressure room 
substrate 2 with which the nozzle plate 1 and the diaphragm 3 were stuck ]. To a case 5, ink is supplied 
from the ink tank which is not illustrated, and it is constituted possible [ supply of ink ] in the pressure 
room substrate 2 through the ink tank opening 33. 

[0023] The diaphragm film 3 equips one field of the pressure room substrate 2 with the configuration in 
which lamination is possible, as shown in drawing 2 . The piezo electric crystal component 4 forms and 
consists of predetermined configurations on the diaphragm 3. 

[0024] As shown in drawing 3 , on the substrate 20 (it illustrates to drawing 5 ), the laminating of an 
insulator layer 31 and the lower electrode layer 32 is carried out as a diaphragm 3. as a piezo electric 
crystal component 4, the laminating of the piezo electric crystal layer 41 and the up electrode layer 42 
is carried out, and the layer structure (A-A cutting plane of drawing 2 ) of the diaphragm film 3 and the 
piezo electric crystal component 4 is specifically constituted. The front face of the piezo electric crystal 
layer 41 is graduated by polish processing, and the smooth side 44 is formed. 

[0025] A substrate 20 is composed with silicon with easy processing etc. The opposite side of the 
substrate corresponding to the location in which the piezo electric crystal component 4 is formed is 
etched, and the cavity 21 is formed. A substrate 20 consists of thickness of about 200 micrometers so 
that it may have a moderate mechanical strength and may have height suitable as a pressure room 
substrate. 

[0026] An insulator layer 31 is constituted by the silicon dioxide were formed by carrying out thermal 
oxidation etc., and transforms an ingredient without conductivity, for example, a silicon substrate, by the 
volume change of a piezo electric crystal layer, and heightening the pressure inside a cavity 21 
momentarily is constituted possible. The insulator layer 31 consists of thickness of about 1 micrometer 
so that suitable reinforcement and suitable insulation can be maintained. 

[0027] The lower electrode layer 32 is the electrode of another side which becomes the up electrode 
layer 42 for impressing an electrical potential difference to a piezo electric crystal layer, and a pair, 
fabricates the ingredient which has conductivity, for example, platinum. (Pt) by the thickness of about 
500nm. and is constituted. Moreover, in order to raise the adhesion of platinum, and the piezo electric 
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crystal layer 41 and an insulator layer 31, you may have a laminated structure. For example, on an 
insulator layer 31, the laminating of a titanium (Ti) layer, a titanium oxide layer, a titanium (Ti) layer, a 
platinum (Pt) layer, and the titanium layer may be carried out to order, and they may be constituted. 
[0028] The piezo electric crystal layer 41 is constituted by the ingredient which produces a big volume 
change by electrical-potentiaHdifference impression. As such an ingredient, piezoelectric ceramics, such 
as lead (Pb), a zirconium (Zr), titanium (Ti), magnesium (Mg) and an oxide of niobium (Nb), nickel (nickel), 
or a tungsten (W), is mentioned Especially, titanic-acid lead zirconate (Pb(ZrTi) 03 ;P ZT.) etc. is typical. 
As for the piezo electric crystal layer 41, it is desirable to carry out multiple-times spreading, to carry 
out the laminating of the same ingredient and to constitute it. If the thickness of the whole layer 
becomes thick, high driver voltage is needed, when it is made too much thick, and thickness of the whole 
piezo electric crystal layer is made too much thin, the property of each piezo electric crystal component 
which thickness was not made to homogeneity but was separated after etching varies, or its 
manufacture man day increases, and it becomes impossible to manufacture it at appropriate cost. 
Therefore, the number of laminatings in each piezo electric crystal layer is about eight layers desirable 
especially suitably [ four layers thru/or 36 layers ]. and it is desirable to set especially 600nm ~ 3600nm 
of thickness of the piezo electric crystal layer 41 whole to SOOnm - about 2000nm suitably. 
[0029] The smooth side 44 is formed by grinding the front face of the piezo electric crystal layer 41. As 
for the surface roughness, it is desirable that the precision of 25nm or less graduates by arithmetic 
mean granularity. Moreover, as for polish processing, it is desirable to carry out to extent which titanium 
and a zirconium segregate on the surface of a piezo electric crystal by formation of a piezo electric 
crystal layer, and can remove the part which is more superfluous than the content by the side of the 
lower electrode of a piezo electric crystal layer as for titanium or a zirconium, for this reason, the 
chemical machinery polish (CMP;Chemical Mechanical Polishing) to which the smooth side 44 is used for 
semi-conductor polish — using law etc., lOOnm - about 200nm is ground, and it is formed. 
[0030] The up electrode layer 42 is an electrode layer with lead-wire nature. For the ingredient of the 
up electrode layer 42 to be a good conductive ingredient, and to be a stable ingredient chemically and 
physically is desired. As an ingredient of such a property, gold (Au) and platinum (Pt) are desirable. The 
thickness of the up electrode layer 42 carries out to about 0.1 micrometers of thickness of extent which 
can maintain the homogeneity as an electrode layer, for example, thickness. 

[0031] (Operation) As shown in drawing 4 , after drying and degreasing the piezo electric crystal layer 
applied with the spin coating method etc., the up electrode layer was provided by the conventional piezo 
electric crystal component 4b, A certain amount of boom hoisting had produced the front face 43 of the 
piezo electric crystal layer 41 applied by the spin coating method. This surface roughness is dependent 
on the condition of the polycrystal of a piezo electric crystal layer. For example, in the case of titanic- 
acid lead zirconate, the diameter of crystal grain of the magnitude of the crystal which a piezoelectric 
constant has the property of 100 or more pC/N, and constitutes the titanic-acid lead zirconate whose 
thickness is SOOnm is 200nm - SOOnm. the shape of the surface type has become semi-sphere-like, and 
50nm - 1 50nm arithmetic mean granularity exists. 

[0032] However, if surface roughness of this level exists, in order that electric field may concentrate on 
the up electrode of a surface crevice field, and lower inter-electrode one, the resistance of the whole 
piezo electric crystal component deteriorates. 

[0033] Moreover, although crystallization is promoted at a heat annealing process, as shown in drawing 
4 , in the process of these processings, titanium, a zirconium, etc. in a piezo electric crystal layer 
segregate a piezo electric crystal layer on the front face of a piezo electric crystal layer, the 
presentation of the piezoelectric ceramics of a piezo electric crystal layer is set that a good piezo- 
electric property is acquired proper — **** — segregation of the segregation of ******. titanium, or a 
zirconium generates a extraordinary component 46, Since a extraordinary component 46 is titanium 
oxide, a zirconium dioxide, etc. of a low dielectric constant compared with titanic-acid lead zirconate, it 
brings effect to the piezo-electric property of the whole piezo electric crystal layer. The piezo electric 
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crystal- layer must consist of uniform presentations over the whole layer. 

[0034] In view of this point, by this invention, the chemical machinery grinding method etc. is ground and 
the segregation field 45 (a broken line shows by drawing 4 ) which is segregating the irregularity of the 
front face of the piezo electric crystal layer formed with the spin coating method etc. and a 
extraordinary component 46 is removed. The smooth side 44 is formed in the front face of a piezo 
electric crystal layer of this processing, and the presentation of a piezo electric crystal layer is 
equalized. The ground piezo electric crystal layer is equipped with the pressure-proofing more than 
constant value, and a piezo-electric property does not deteriorate. 

[0035] Next, the principle of expulsion of an ink droplet is explained. In the Inkjet type recording head of 
this invention, driver voltage is connected possible [ impression ] between the up electrode layer 42 and 
the lower electrode 32 in the piezo electric crystal component 4 equipped with the layer structure of 
drawing 3 . Unless an electrical potential difference is impressed between an up electrode layer and a 
lower electrode layer, a volume change does not arise in a piezo electric crystal layer. For this reason, in 
the cavity 21 (refer to drawing 2 ) in which the piezo electric crystal component 4 to which an electrical 
potential difference is not impressed was formed, a volume change does not happen and an ink droplet 
is not breathed out. 

[0036] On the other hand, if a fixed electrical potential difference (for example. 1 5V) is impressed 
between an up electrode layer and a lower electrode layer, a volume change will arise in a piezo electric 
crystal layer. For this reason, in the cavity 21 in which the piezo electric crystal component 4 to which 
the fixed electrical potential difference was impressed was formed, a diaphragm 3 deforms by the 
volume change of the piezo electric crystal component 4. and the volume in a cavity 21is reduced. For 
this reason, the internal pressure of the ink in a cavity 21 increases momentarily, and an ink droplet is 
breathed out from a nozzle 11. 

[0037] Since the smooth side 44 is established also in which piezo electric crystal component 4, a 
piezo-electric property is equal. Therefore, even if it impresses an electrical potential difference to 
which piezo electric crystal component 4, an equivalent ink droplet is breathed out from the nozzle 11. 
[0038] (Explanation of the manufacture approach) Next, the manufacture approach of the Inkjet type 
recording head of this invention is explained. 

[0039] Piezo electric crystal layer formation process ( drawing 5 (a)) : The insulator layer 31 and the 
lower electrode layer 32 used as the diaphragm film 3 are first formed in a silicon substrate 20. An 
insulator layer 31 is formed by passing desiccation oxygen, making it oxidize thermally for about 22 
hours, and considering as the thermal oxidation film of about 1 -micrometer thickness in a 1100-degree 
C furnace. Or in a 1100-degree 0 furnace, the oxygen containing a steam may be passed, it may be 
made to oxidize thermally for about 5 hours, and the thermal oxidation film of about 1 -micrometer 
thickness may be formed. The insulator layer formed by these approaches carries out an electric 
insulation, and also serves as a protective layer to etching processing. 

[0040] As a lower electrode layer 32, it is [ layer / about 200nm and / titanium ] each about 5nm 
thickness about about 500nm and a titanium layer in about 5nm and platinum, the laminating of about 
200nm and the titanium oxide layer is carried out one by one using a DC-sputtering method etc., and a 
titanium layer is formed, for example. In addition, the platinum layer of about SOOnm of thickness may be 
formed by the sputtering method etc. However, the titanium layer under a platinum layer is required. 
[0041] Subsequently, the piezo electric crystal layer 41 Is formed. The ingredient which uses 
piezoelectric ceramics ingredients (for example, titanic-acid lead zirconate-ZT) or those solid solutions 
as a principal component is applied on the lower electrode layer 32 by the spin coding method 
(formation). In this phase, some irregularity produced by the forming-membranes method exists in the 
front face of a piezo electric crystal layer (43 reference of drawing 4 ). 

[0042] Eight layers of thickness of a reference layer are further made into the thickness of about 125nm 
of hits, when piling up like this gestalt. A piezo electric crystal layer may be formed using the sputtering 
method used in the semi-conductor process other than spin coating, and a CVD method. 
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[0043] Desiccation cleaning process (this drawing (b)) : Piezo electric crystal layer 41b immediately after 
spreading does not call it the piezo electric crystal film precursor of an amorphous condition, and is not 
crystallized. For this reason, fixed time amount (for example, about 10 minutes) desiccation is carried 
out with constant temperature (for example, 180 degrees) after spreading of an ingredient. After 
desiccation, fixed time amount (for 30 minutes) cleaning is carried out at a predetermined elevated 
temperature (for example, 400 degrees) in order to evaporate an organic solvent further. 
[0044] When carrying out the laminating of two or more layers, spreading of a piezoelectric ceramics 
ingredient, desiccation, and cleaning are repeated further, and it considers as desired thickness. 
[0045] If the laminating of the piezo electric crystal is carried out to desired thickness, in order to 
promote crystallization of a ceramic layer further and to raise the property as a piezo electric crystal, it 
heat^reats under a predetermined ambient atmosphere. For example, in order to carry out high-speed 
heat treatment (RTAiRapid Thermal Annealing) into oxygen, it heats for 1 minute at 725 . more degrees 
for 5 minutes by 600 degrees. 

[0046] Smooth side formation process (this drawing (c)) : If the piezo electric crystal layer 41 is formed, 
the front face 43 will be ground and the smooth side 44 will be formed As the polish approach, chemical 
machinery polish (CMP) is desirable. Chemical machinery polish turns the field to grind down, and is 
performed by pushing against the rotating turn table which is called a platen. The pad made from 
urethane foam is stuck on the polished surface of a platen, and the abrasives called a slurry have 
adhered to the pad. What distributed impalpable powder (8-50nm) called a silica (Si02) in the potassium 
hydroxide (KOH) as a slurry, and the thing which added the alumina (aluminum 203) particle to the 
hydrogen-peroxide agent (H202) are used. 

[0047] The structure from which this drawing (c) cut the platen 10 at the revolving-shaft 1 1 core is 
shown. The platen 10 is rotating with the rotational speed about 10 - lOOr.p.m. and the front face of a 
piezo electric crystal layer is forced on this rotating platen 10 for 2-3 minutes. Thereby, about 50- 
lOOnm is deleted for the irregular front face 43 of the piezo electric crystal layer 41, it is about 0.1 
micrometers in process tolerance in the desired value of the remaining thickness, and less than 5% of 
smooth side 44 is formed for dispersion in thickness. The irregularity of a front face 43 is removed by 
polish processing, and the extraordinary component 46 which titanium, a zirconium, etc. segregated and 
produced is removed. 

[0048] As equipment which performs chemical machinery polish, equipments, such as MIRRA by 
AVANTI472 made from U.S. IPEC/PLANAR. 6DS-SP made from U.S. STRASBAUGH. CMP-II by the 
speed femme company. LGP-554 made from the lap master SFT. and EPO-113 and U.S. Applied 
Materials Corp., are applicable, for example. Of course, other approaches may be used as long as the 
front face of a piezo electric crystal layer is processible with a comparable precision and comparable 
dispersion. 

[0049] Up electrode formation process (this drawing (d)) : On the smooth side 44, techniques, such as 
electron beam vacuum deposition and the sputtering method, are used, and the up electrode layer 42 is 
formed. The ingredient of an up electrode has conductivity and let it be an ingredient with chemical and 
physical high stability. The thickness is taken as the thickness of about lOOnrri. 

[0050] Etching process (this drawing (e)) : After forming each class, the mask of the laminated structure 
on the diaphragm film 3 is carried out so that it may become the configuration doubled with the 
configuration of each cavity, the perimeter is etched, and an up electrode layer and a piezo electric 
crystal layer are removed. That is. approaches, such as the spinner method and a spray method, are 
used, and the resist of uniform thickness is applied, negatives are exposed and developed, and a resist is 
formed on the up electrode layer 42. The ion milling usually used for this or the dry etching method is 
applied, and an unnecessary layer structure part is removed. 

[0051] Furthermore, a cavity 21 is formed in the field of another side of the pressure room substrate 2. 
For example, cavity space is etched using the anisotropic etching using activity gases, such as 
anisotropic etching by the alkali water solution, and parallel monotonous mold reactive ion etching. The 
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■ part left behind without being etched becomes a side attachment wall 22. An epoxy resin etc. is used for 
the pressure room substrate 2 after etching, and a nozzle plate 1 is stuck on it. At this time, it aligns so 
that each nozzle 11 may be arranged in each space of the cavity 21 of the pressure room substrate 2. If 
the pressure room substrate 2 with which the nozzle plate 1 was stuck is attached in a case 5, the ink 
jet type recording head 101 will be completed. 

[0052] As described above, according to this invention, chemical machinery polish removes the surface 
irregularity and the surface extraordinary component of a piezo electric crystal layer, and a 
homogeneous piezo electric crystal layer can be formed. Thereby, the pressure-proofing becomes more 
than constant value with any piezo electric crystal component 4 of an Inkjet type recording head, and 
there is no degradation of a piezo-electric property. Therefore, the dependability of an ink jet type 
recording head improves, and even if it impresses an electrical potential difference to which piezo 
electric crystal component, an equivalent ink droplet can be made to breathe out. 
[0053] <other modifications> — in addition, this invention cannot be based on the above-mentioned 
operation gestalt, but can deform into versatility. For example, although this invention made the piezo 
electric crystal component of an Inkjet type recording head applicable [ main ] to application, it may 
apply this invention to the piezo electric crystal component as independent components. That is. the 
front face of the piezo electric crystal layer fabricated using piezoelectric ceramics, such as PZT, is 
ground, a smooth side is formed, this piezo electric crystal layer is ****(ed) by two electrode layers, and 
a piezo electric crystal component is constituted. If this piezo electric crystal layer is ****(ed) by the 
two-electrodes film and that laminated structure is started according to desired magnitude, the piezo 
electric crystal component of high performance will be obtained. According to the piezo electric crystal 
component of this invention, a piezo electric crystal layer is homogeneous, and since pressure-proofing 
does not have degradation of regularity and a piezo-electric property, a reliable piezo electric crystal 
component can be offered, as the candidate for application of such a piezo electric crystal component - 
- piezo-electricity — an accelerometer, a piezoelectric-crystal child, a piezoelectric loudspeaker, a 
piezoelectric pickup, a piezoelectric microphone, etc. can be considered. 
[0054] 

[Effect of the Invention] Since the piezo electric crystal layer was homogenized by establishing a 
smooth side in a piezo electric crystal layer according to this invention, the piezo electric crystal 
component for which is equipped with fixed pressure-proofing and a piezo-electric property cannot 
deteriorate easily can be offered. Therefore, the dependability over an ink jet type recording head or a 
piezo electric crystal component can be raised. 

[0055] That is, according to this invention, by removing the specific presentation segregated on surface 

rough ** produced on the front face of a piezo electric crystal layer, or a front face, a piezo-electric 

property does not deteriorate but a reliable piezo electric crystal component can be offered. 

[0056] Moreover, according to this invention, by using the piezo electric crystal component from which 

the specific presentation segregated on surface rough ** or a front face was removed, it is reliable and 

each nozzle can offer the ink jet type recording head by which an ink droplet is breathed out by 

homogeneity. 

[0057] Furthermore, according to this invention, the manufacture approach of the Inkjet type recording 
head equipped with the piezo electric crystal component which can do the above-mentioned 
effectiveness so, and its piezo electric crystal component can be offered. 
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.* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the Inkjet type recording head of this invention. 
[Drawing 2] It is a sectional view in part with the perspective view of the pressure room substrate of the 
ink jet type recording head of this invention. 

[Drawing 3] It is a sectional view explaining the layer structure of the piezo electric crystal component 
of this invention, and one piezo electric crystal component is observed from the A-A cutting plane of 
drawing 2 . 

[Drawing 4] It is a sectional view explaining the layer structure of the conventional piezo electric crystal 
component, and is a comparison Fig. with the sectional view of drawing 3 . 

[Drawing 5] It is a production process sectional view explaining the manufacture approach of the ink jet 
type recording head of this invention, and is drawing having shown typically the cutting plane of the 
pressure room substrate in each process. 
[Description of Notations] 

1 — Nozzle plate 

2 — Pressure room substrate 

3 — Diaphragm 

4 — Piezo electric crystal component 
21 — Cavity 

31 — Insulator layer 

32 — Lower electrode layer 

41 — Piezo electric crystal layer 

42 — Up electrode layer 

43 — Front face of an irregular piezo electric crystal layer 

44 — Smooth side of this invention 

45 — Segregation field 

46 — Extraordinary component 
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